Abstract---
The sudoku puzzles can also be decorated by using any other symbols other than the numerals such that every symbol will occur only once in every row, column and subsquares. For example the numerals can be replaced by alphabets or letters of any language, shapes, or colours. Dell Magazines, the puzzle's originator, has been using numerals for Number Place in its magazines since they first published it in 1979. It is to be noted that the sudoku puzzle with 9×9 grid with 3×3 regions is by far the most common, variations abound: sample puzzles can be 4×4 grids with 2×2 regions; 5×5 grids with pentomino regions; 6×6 grids with 2×3 regions and a 7×7 grid with six heptomino regions and a disjoint region. Larger grids are also possible, with Daily SuDoku's 16×16-grid Monster SuDoku, the Times likewise offers a 12×12-grid Dodeka sudoku with 12 regions each being 4×3, Dell regularly publishing 16×16 Number Place Challenger puzzles and Nikoli proffering 25×25 Sudoku the Giant behemoths. Even larger sizes, for instance 100×100, have been claimed.Sudoku puzzle is basically a logic puzzle and there is no mathematics involved in solving the puzzles. The digits from 1 to 9 can be easily replaced by 9 different alphabets or letters of any language, shapes, colours or even by names. There is mathematics and computer science, however, in analyzing the puzzles and creating efficient computer programs for generating and solving them. Solving a sudoku puzzles can be extremely difficult depending on the number of clues and the size of the grid. It is proved by Takayuki Yato and Takahiro Seta [6] of the University of Tokyo that the problem of solving n-by-n sudoku puzzles in general belongs to a category of computational problems described as NP-complete. An NP problem is one for which it's relatively easy to check whether a given answer is correct but may require an impossibly long time to solve by any direct procedure, especially as n gets larger and larger. Indeed, as the number of elements, n, increases, a computer's solution time grows exponentially in the worst case.
A sudoku grid is closely connected with the mathematical object called a Latin square. A Latin square of order n is an arrangement of n numbers from 1 to n arranged in a square array (matrix) so that every row or every column contains all the n numbers only once. There are two Latin squares of order two (n = 2), 12 of order three, 576 of order four and 5524751496156892842531225600 of order 9. Latin squares go back to at least medieval times. Leonhard Euler (1707-1783) was the first mathematician to study them systematically. He introduced a particular type of Latin square (a Graeco-Roman square) as a new kind of "magic square." As in sudoku, the rows and columns of a Latin square don't have to be filled with numbers. Any set of n different symbols will The problem of constructing orthogonal Latin squares has drawn the attention of many leading mathematicians and statisticians for a longer period. Das and Dey [1] have presented a sequential method of constructing a pair of orthogonal Latin squares of odd orders by developing two initial rows. By super imposing any two orthogonal Latin squares one may get a Graeco Latin square. That is, the problem of constructing a Graeco Latin square and a pair of orthogonal Latin squares are one and the same. Subramani [2] has extended the method of Das and Dey [1] and introduced a more generalized method for constructing several orthogonal Latin squares of odd orders for a given Latin square. In this connection, Subramani [2] has presented the Theorem 1, which ensures the existence of a pair of orthogonal Latin squares of odd orders. For the proof of the above theorem and for other details the readers are referred to Subramani [2] .
Recently Subramani and Ponnuswamy [3] have introduced a new experimental design namely Sudoku design based on the Sudoku puzzles. They have also provided the construction, analysis and applications of Sudoku designs and explained them with the help of numerical examples. For further details on the definition, design, analysis and applications of Sudoku square designs one may refer to Subramani and Ponnuswamy [3] and the references cited therein.
In this paper an attempt is made to extend the method of Subramani [2] , the construction of orthogonal Latin square designs of odd orders to construct orthogonal Sudoku square designs (or equivalently Graeco Sudoku square design) of odd orders. The sequential method of construction of orthogonal Sudoku square designs is presented in section 2 together with some other related results and numerical examples. For example, the first row in Fig. 1 has generated a matrix of order m . Now, by counting the numbers from column 1 to column m one may see all the numbers from 1 to It is to be noted that the numbers in the first row of each of the sub squares generates the matrix of order 3 with numbers 1 to 9 appears only once.
II. CONSTRUCTION OF ORTHOGONAL SUDOKU SQUARE DESIGNS
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